Plotting Wide Angle Seismic Data on a Windows Computer with SeisWide

This free program is available from Dalhousie University:
http://seismic.ocean.dal.ca/utilities/seiswide/index.php

| tested it on the data | analysed for my MSc, the PACE 1989 wide angle refraction survey which |
requested from RIS and subsequently downloaded from a custom link they sent me.

To load the SEGY data from IRIS (it was in standard SEGY format, IBM 32-bit floating point values):

SeisWide - [SeisWil]
[°7 Eile Edit View [Processing| Modeling Digitizing Window Help
O | g Segy Conversion 2 UMNIX to PC Batch %

— fccociate km to Trace PC to UNIX

PC to UMNIX Batch

Define Source/Receiver Distance

Trara AREA

Next select this option (the traces of this wide angle seismic were reduced at 8 km/s)

Jsge the reduced time defined at race header bytes

v R208-211 [e.q. refraction zegy format of GSCA] Be
aware that Seigwide intermally uges bytesHi210-213
instead.

[ Fenurnber traces (in case some data traces are
not numbered properly

Cancel |

Next, you will have to browse to the SEGY data file. You will need to put *.* so you can see all files,
then select the file and click Open
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Lookin: | ), PACESS =l ek B Lookin: | }| PACEBS - =
Name Date modified Type Size = = Name Date modified Type Size » 4
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http://seismic.ocean.dal.ca/utilities/seiswide/index.php
http://www.iris.edu/SeismiQuery/assembled.phtml
https://profile.usgs.gov/myscience/upload_folder/ci2010May251811374268095JB03742.pdf

It finishes with this popup, click OK  szawiae
We now have a PC SEGY file which

was Converted from the Un|X SEGY /_[5 Please note: for GSC seqgy that uses azymuth for the signs of trace

offset, set them by running 'Processing|Reverse Signs'

file | downloaded from IRIS

Next, we'll take a look at the SEGY header information

Segy Info [}
Trace Analysis

Time Section by Trace
v Time Section by km

Depth Section
Velocity Model Section
Both Velocity+Depth Section

MNMO-Corrected Section

v Toolbar
v Status Bar

Click Browse, to select the PC SEGY we just created. Select the file and click OPEN
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Segy File < Browse I

Sarple Interval [Micra Second):

Click here ta display header infarmation of a SEGY file. | ‘
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— Trace Info

Trace no. in seqy IEI FFID: ID File: name:

Trin and Trnax [zec):
water Depth (k) at Source:

water Depth [km) at Receiver:

Durnp kare
Trace Info

: PACERISP4E_2-12Hz.s
Actual trace number (can differ from that I = ay
in iace header} [ s | || PACESP46-2 12Hz.sav

|filzD02.PACESS segyPC say

Offzets [in km]: I Files of type: ISeg:.r Time Section (~.sgy)




Segy Info _ lme:em You will now get this dialog

Click here to dizplay header information of a SEGY file. |

Seqy File |I:: W zershAdmintDocumentshPACE  Browse

Sample Interval [Micro Second):
Mumber of zamplez per Trace:

SEGY Data Farmat
~

Total traces: 4373 Show &zcii

Average Amplitude:; -9359 Header Info

-
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Trace |nfo
g‘-‘xctual trace number (can differ from that 5ER St
in trace header):
Trace no. in segy |555 FFID: |2?
Offsets [in km; 1074 pp W
Tmin and Trax [zec): W 41.649
W'ater Diepth [km) at Source: 3931
Y ater Diepth (km] at Receiver: -3.789
Dmp More

Trace Info ok

You can change the trace and click Set to view the
trace header information for that particular trace

More useful is to dump all the trace information to a
text file by clicking on the Dump More Trace Info button



A textfile with the header information pops up in Wordpad. Save the file to an appropriate place:

Bl .tempHeader.wri - WordPad -8 X
File Edit View Inset Format Help
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28R6000AA0E=0AaAAA00=" aA0AT04200E GABMCTAGARRAGEO6] S OAUCARG=EAR > ADCORRAAAAGEOURE2E65 46 e
a6 5U6ESEOTOAGE G000 Aze0AEADRAG ess
numSamp= 5250
sampInt= 8000
TraceLengthInBytes= 21240
SP=Shot point
CDP=Distance in m
tmin, tmax=time in sec Save As =23
sDepth=depth of source in km
sLat, sLong=Source coordinates in degrees or a value savein: [ PACEES | o B~
sLat and glat are frequently overwritten =
2= Name Date modif... Type Size Tags
Trace FFID sp CDP offset tmin i | PACDSS-2HesderAllot
34 34 4070 -36.04400 -3.50600 Recent Places

2 32 32 4070 -35. -3.44300
3 32 32 4070 -35 -3.38400 !
4 32 32 4070 -32 -3.32300 Desktop
5 32 32 4070 -32 -3.26100
2 32 32 4070 -33. -3.19800 ﬁa
7 32 32 4070 -33. -3.13000 s
8 32 32 4070 -32. -3.07200
9 32 32 4070 -32. -3.03300 A

10 32 32 4070 -31. -2.99000 et

11 32 32 4070 -31. -2.93600 Computer

12 32 32 4070 -31. -2.87600 K

13 32 32 4070 -30. -2.81500 -

12 32 32 4162 -29. -2.74500 Network

15 34 34 4162 -29.
16 34 34 4162

-2.67800
-2.61000

73 38 4182 - -2.54800 File nme: [Pace8s-1Headentled]

18 34 34 4162 - -2.48300

19 32 32 4164 -27. -2.43100 Saveastype:  |Text Document

20 34 34 4164 -27. -2.38700

21 32 34 a1es —s6. 2 32000 T Savein this format by defack

22 34 34 4164 -26. -2.28300 =0 - 61400 043967
23 34 34 4164 -25. -2.22500 -0. -61400 43206
24 34 34 4164 -25. -2.16700 -0. -61400 42239
25 34 34 4164 -25. -2.12800 -0. -61400 42289
28 34 34 4164 -24. -2.10800 -0. -61400 43522

27 34 34 4164 -24.
28 34 34 4166 -24.
29 34 34 4166 -23.
30 34 34 4166 -23. -1.92700 40.06500
31 34 34 4166 -22. -1.85700 40.13500
32 34 34 4166 -22.31800 -1.79000 40.20200

-2.09400 39.89800
-2.05200 39.94000
-2.00000 39.99200

-0. 61200
-0. 52300
-0.15353 -0.24206 -11.52300
-0.15353 -0.24206 -11.52300
-0.15353 -0.24206 -11.52300
-0.15353 -0.24206 -11.52300

44356
44033
43489
42089
40775
39475
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Notice that it shows which shot point is associated with each trace as well as the source-receiver
offset for each trace. We will need this information to properly display the data a shotpoint at a time.

| want to display only shot point 46 from the entire set of 9515 traces in the data set. From the above
header file, | determine the following information:

SP 46 first is 4834, offset is -244.78201 km
SP 46 last trace is 5237, offset is -88.71500 km

SeisWide - [SeisWi
File Edit | View | Processing Moedeling  Digitizing W

O = | Segy Info ”

Trace Analysis

Next, we will display the data:

Tirne Section by Trace

Tirne Section by km

Depth Section %
Velocity Model Section

Both Velocity+ Depth Section

MMO-Corrected Section

v Toolbar
v Status Bar




Fill in the appropriate information based upon the header information

SP 46 first is 4834, offset is -244.78201 km
SP 46 last trace is 5237, offset is -88.71500 km

Combined Parameter List X

Common Parameters I Time or Depth Sections I

Title of plot: |F'ACEEH SP 46

Trace 1 Trace2.Step: |4334 |523? |1

Xemin, e, XTick: 230 |85 |20

Gain, Clip, MinAmp: 025 |10 [o.01

- Display Methods: |

i Wiggle ¢ Aea % Wiggle+frea  Color Wiggle+Color

Face Down or Up
[F Face down % Face Up

r Distance/Offset increases monotonically with trace (check to speed
up loading)

QK [_: I Cancel Apply Help




The seismic data | analysed in grad school is how correctly plotted on the screen!

SeisWide - [PaceSP46.SH] - &
F dit  Vie Vodeling  Digitzing Window  Help
- \ - s | s

i@l «|we|aas] | «|a]/|~[«|x|v|m || &

Trace 4884 4900 4916 4930 4945 4955 4972 4989 5006 5022 5040 5055 5070 5088 5104 5118 5133 5147 5165 5182 S200 5217 5234
FFID 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17

SP 48 46 46 48 46 46 46 48 46 46 46 46 46 48 48 46 46 46 48 46 48 46 48

CDP 1514 1524 1550 1570 1596 1812 1627 1640 1680 1680 1860 1680 168680 1680 1660 1680 1860 1880 1860 1588 16807 1625 1843
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This software also lets you do some processing. | applied a band pass filter from 2-12 Hz to the data:

SeisWide - [SeisWil]
File Edit View Modeling Digitizing Window Help
Ol | Segy Conversion 3
Associate km to Trace

Define Source/Receiver Distance

Trace 4884 i i

FFID 17 Reverse Signs of Offset/Distance
SP 46 Shift in Time and Space

CDP 1514

Ensemble Trace Re-Order

Zi Apply Reducing Velocity Manually

effset 14— Data Debias

J Wiener Predictive Error Filter
Data Reduction and Filter
Data Resample

Append a Seqgy File
Coherency Mixing
Time-Depth Conversion 3
Post-stack Kirchhoff Depth Migration

Simple Pre-5tack Kirchhoff Migration

Select Water Wave for Sonobuoy Data

Associate km to Sonobuoy Traces

Calculator: Lat/Leng to Distance

Time (s)

Simulate Raw DOBS data files to Segy

Dump CDP-Distance
s A I L 31 L Vi A O L4




Trace Re-Shape and Filter

e S

Imput File M ame: |I::"-.L| zerzvAdminhDocumentz P

|P'.-’-‘-.EEEESF'4E_2-1 2Hz

COutput File narme:

Tracel, TraceZ, TraceStep: |4884 |523? |'|
v Stop processing when a trace number » Trace?
Trir, Tmas, WHRed: |3 |1 4 |':|

3-Paint Becursive Filter in Time Domain [Cauzal & Ve Mild)

| Check to apply fiter at freq [ha): a 10

Frequency Filter [Mon-Causzal But Cut Freq Precizely]

[v Check to apply filter |2 |3 |1 a0 |1 2

Thesze are filker freq in Hz: cut, min, mas and cut. Cogine function [Hann
YWindow] will be uzed for each side.

Spherical Digpersion Compenzation
[ Check to riuliiply by e to the arder of:

Trace Maormalization

r tEDheck to normalize the maximum amplitude of each race 1000

kanual Trace Scale

[ Check to multiply the amplitude of each sample by

Mate: Qutput will always be in floating point format.

Cancel

You will need to select the input file
(in this case the PC SEGY file we
created) and an output file name.

The traces from the shot are selected

These are the bandpass filter
parameters. | left the default
because this is deep crustal seismic
data which is lower in frequency than
shallower industry type reflection
type seismic data. Make sure you
check off the check box!

1

| found I had to go to View, TimeSection by Trace to select the processed SEGY file, then View, Time

Section by Km to get the final plot (a slight quirk).

SeisWide - [SeisWill]
Eile Edit Processing  Modeling  Digitizing

e Inf I. Title of plat PACESS SP 46
Ol - egy Info
. i i jor: PWPACEBISP46_2-12Hz. 5 B
Trace Analysis L File name for time section | qy  Browse
Trace1,Trace2,5tep: Jse4 [B237 1 o
v Time Section by Trace SEL;SDE
Trace : . S | Tmin, Tmax, TTick: 3 14 [
FEID Time Section by km |
=1y Depth Section Trace Header Infor to Display: |1 |
cCDP _ ]
Enser"ﬂl:‘lﬁj1 Meliiiioiz el Gair, Cip, Mindmpr 018 1o 0.0
=5 : .
ax p Both Velocity+Depth Section Display Methods:
. 7 wiggle O Area ™ ‘Wigglettrea O Color O Wingle+Calar
offset TE MMO-Corrected Section
N Face Diown or Up
v Toolbar " Facedown  Facelp
-
1 =«  Status Bar
— — | r Feset starting time to [ms] [Caution: This changes trace 0

View Section Trace by Trace a “

|

headers; Check only if trace start time is surely wrong]:

T

Cancel |




You will notice that this processed plot has lower frequency events (2-12 Hz) only:

SeisWide - [PaceSP46.5H] =]
[ File Edit View Processing Modeling Digitiing Window Help
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Wow! What | did in grad school can now be easily done on a PC. This software will run off a network

drive. It does not need to be installed.



You can do spectral analysis of individual traces:

This will show SegyGraf in a small window. Sele

o 1L

p 1L 1L 1L 1L 1L
i SeqyGraf BT C
Open... I}
Exit Alt+X '
. 2t
Start time: |0
End time: [0 "0" for whole trace.

i
i
[

Num of
Sub-Windows for
FFT:

10
Spectrum

Browse to the file and click Open:

SeisWide - [PaceSP46.5H]

File Edit |View | Processing Modeling Digitizing

Ol = Segy Info |
Trace Analysis Ik E
Time Section by Trace

Trace

FFID v Time Section by km

SP Depth Section

CDP

Ensemble Velocity Model Section

sx Both Velocity+Depth Section

ax
offset 14 NMO-Corrected Section -
v Toolbar .\
‘I : v Status Bar

VT TR W ST T TR YL

ct File Open from the menu to Open a SEGY file

ko 1L - 1L 1L 17 " A 17 17 17 17 1L 1L 17 1L
ik SegyGraf |Ml i Open [ﬂ
File Help = :
E—— Lookin: | Ji PACES9 | 4 £F B~
= JL - 23 .
Mame Date modified Type Size » *

3 Trace # 11
Start time: |0

e e A,

% | End time: |0 "0" for whole trace.

{ Num of 10

wl| Sub-Windows for
_ FFT: Spectrum :
;|
i .
I’ T . I 0 2

e o R e it

it el D

File name:

Files of type: | Segy Flles I*.Say)

|| Balancedd&.sgy
 file001 PACESS.segyP C.sgy
| fileD02 PACEB9.segyPC.sgy
| |PACE46_2 12-CoherenceMixsgy
|| PACER9SPAE_2-12Hz.5gy
| PACESP46-2 12Hz.sav

[file002. PACE8S seqyPC say

[~ Open as read-only

o e




I've chosen trace 5200 (which was in shot point 46), click set, then click spectrum. The seismic trace
plotted amplitude versus time will be displayed along with the frequency spectrum of the trace (this
was the unprocessed original data | looked at). As expected, the data is mainly in the lower frequency

spectrum since we are looking at deeper seismic events.

File Help
= 1
Trace # 5200 SeT
Start time: [0
End time: |0 "'0" for whole trace.

Num of 10
Sub-Windows for

FFT:

* Enhanced MelaFle * Enhanced MelaFile
 Bimap Trace #f 5200 " Bitmap
Print Copy |~ Mo Backgioun:

Trscs #5200
Print_| I Ko Backgroune

C\Users\Admin\Decuments\PACEE9\file002. PACESD.seqyPC sgy Tre#S200

C\Users\Admin\Documents\PACEBS\file002 PACEBS segyPC.sgy Trc#5200

Ampltudes

et g +
0 2 4 & 8 10 12 14 16 18 20 22 30 35
Time (sec) Frequency (Hz)

Seismic Data from Saskatchewan

Lithoprobe Trans-Hudson Orogeny Trasect (THOT)
http://gdr.nrcan.gc.ca/seismtlitho/archive/thot/stacks_e.php



http://gdr.nrcan.gc.ca/seismtlitho/archive/thot/stacks_e.php
http://www.lithoprobe.ca/transects/thot/

